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Abstract. The effect of flow regime on the ability of the

hydroid Ohelia longissima to capture plankton was ex-

amined in a laboratory flume and a wave tank. Feeding

effectiveness the proportion of the gastrozooids with

tentacles successfully capturing food in a fixed amount

of time is significantly greater in oscillating flow than

in unidirectional flow at the same average velocity and

particle flux. Thus quantitative feeding studies in uni-

directional flow may seriously underestimate feeding in

the field if flow in the natural habitat is unsteady. Increas-

ing colony bushiness (weight/colony length) decreases

feeding effectiveness in uni-directional and low fre-

quency oscillating flow, but not in high frequency oscil-

lating flow. Longer colonies (0.083 m)show significantly

lower feeding effectiveness than short (0.033 m) colonies.

This decrease in feeding effectiveness with increasing col-

ony length and bushiness is offset by a rapid increase in

polyp number with increasing colony length.

Introduction

Suspension-feeding organisms include representatives

of almost every phylum, and the extreme radiation of

many groups (e.g., bivalve molluscs) has often been at-

tributed to the acquisition of this habit (Jergensen.

1966). Indeed, in benthic marine habitats, suspension-

feeders are among the most conspicuous organisms. Be-

cause of the extreme prevalence of this lifestyle and the

fact that many suspension feeders such as copepods form

crucial links in the food web, suspension feeding mecha-

nisms have attracted the attention of numerous biolo-

gists (e.g.. see reviews by J0rgensen, 1966, 1975, 1983).

Early studies of suspension feeding primarily exam-
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ined particle capture by "active suspension feeders" (or-

ganisms that generate their own feeding currents) in still

water (Jorgensen, 1966, 1975, 1983). More recently, with

the use of unidirectional recirculating flumes to provide

a well-characterized ambient current, it became possible

to study suspension feeding in the laboratory by organ-

isms that do not generate their own feeding currents, so-

called "passive" suspension feeders (e.g., Leversee, 1976;

Taghon et a/., 1980; LaBarbera, 1981; Okamura, 1984;

Patterson. 1984). Do these laboratory flumes provide

sufficiently "realistic" flow regimes to permit extrapola-

tion of the results of laboratory feeding studies to the per-

formance of organisms in the field? Clearly, the answer

to this question depends on the natural habitat of the

organism under investigation.

The dynamics of flow in shallow water are often domi-

nated by wave action. Although flow beneath waves is

typically orbital, the orbits are compressed and flow is

predominantly bi-directional (oscillating) close to the

substratum (Bascom, 1964). Thus many shallow water,

benthic organisms live in an oscillating flow habitat. If

food capture by sessile organisms is neither quantita-

tively nor qualitatively different in oscillating flow re-

gimes than in unidirectional flow regimes, then unidirec-

tional flumes would provide an adequate system in

which to study suspension feeding by most sessile organ-

isms. If this is not the case, however, it will be necessary

to re-evaluate studies of suspension feeding with greater

attention to the dynamics of the flow regime in which the

organism lives.

Suspension feeding organisms range from being rather

rigid organisms (e.g., mussels and scleractinian corals

that maintain a constant morphology regardless of flow

regime) to being flexible organisms (e.g., hydroids that

are deformed by moving water and are reoriented when
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the flow direction changes). Flexibility must be impor-

tant to a suspension feeder since deformation will affect

flow (and consequently particle flux) around the organ-

ism (e.g., if branches collapse together, flow slows

through the colony). While there are a few studies of sus-

pension feeding in flexible organisms (e.g.. Leversee,

1976; Okamura, 1984), these were made in uni-direc-

tional flow regimes, essentially steady-state situations.

Holland et at. ( 1 987) examine particle capture by the cri-

noid Oligometra seiripinna in unsteady flow. The flow

regime they used, however, provided brief periods (2 s)

of reversed flow alternating with long (10 s) periods of

flow in one direction. While this approximates some

surge conditions, it is not a good approximation of fluid

movement under waves. The purpose of this study is to

measure particle capture by the hydroid Obelia longis-

sima. a "representative" flexible organism, in uni-direc-

tional and oscillating flow regimes. This will permit eval-

uation of the importance of flow regime (unidirectional

vs. oscillating) to suspension feeding organisms. I will

also examine how flexibility may affect the performance
of a suspension feeder.

Materials and Methods

Animal collection

Specimens of the thecate hydroid Obelia longissima

were collected from the dock at Friday Harbor Labora-

tories, Friday Harbor, Washington. Colony selection

from the field was randomized using a random number
table. The animals were transferred to seawater tables

where they were held no longer than 4 hours prior to

their use in experiments.

Experimental design

A 3 by 2 factorial design was used to assess the effects

of colony length and oscillation frequency on feeding by

hydroid colonies. Feeding indices (denned below) were

determined for colonies of 2 different lengths in each of

3 different flow regimes. The average length of short colo-

nies was 0.033 m(S.D. = 0.005), while the average length

of long colonies was 0.083 m (S.D.
= 0.012). Flow re-

gimes were: ( 1 ) uni-directional flow, (2) "low-frequency"

oscillating flow at a frequency of 0.33 Hz with a peak

velocity of 0.087 m/s, and (3) "high-frequency" oscillat-

ing flow at a frequency of 1.04 Hz with a peak velocity

of 0.068 m/s. In all three flow regimes, the average (root

mean square for oscillating flow) velocity was 0.025 m/
s, comparable to that seen by these Obelia longissima in

the field (Hunter, 1988). The high-frequency oscillation

corresponds to wind-generated chop commonly experi-

enced by Obelia in the field, while the low frequency os-

cillation was more like the waves generated by large boat

(ferry) wakes (Hunter, 1988). Since the mean velocity

and particle concentration was equivalent in all treat-

ments, the mean number of particles moving past the

colony per cross-sectional area of tank per unit time (par-

ticle flux) was also equivalent in all treatments.

Oscillating flow tank

Oscillating flow was produced using a wave tank

(Hunter, 1988). The tank produced a uniform (less than

5% variation in velocity across the working section),

smooth flow field. Oscillation frequency could be varied

from a period of 4.0 s to 0.9 s at peak velocities ranging
from 0.01 m/s to 0.25 m/s.

Unidirectional flow tank

Uni-directional flow was produced in a recirculating

flow tank (Vogel and LaBarbera, 1978). The velocity

profile across the tank was adjusted with baffles and the

flow velocity did not vary by more than 7% of the mean

velocity across the working section of the tank.

Food

Fresh plankton was used as the food source. Plankton

was collected by towing a plankton net (80 /um mesh)

alongside the pier at Friday Harbor Laboratories. The

plankton was washed out of the net with seawater and

then stained for 10 min with rhodamine B (0.005% in

seawater). The stain solution was washed out of the

plankton, using a 50 ^m Nitex mesh to retain the plank-

ton. The bulk of the remaining plankton ranged in size

from 50 j/m to 200 ^m. It consisted of eggs, veligers, plu-

tei, copepods. many larval crustaceans, and other types

of invertebrate larvae.

The concentration of the stained "stock suspension"

of living plankton was determined by counting a sub-

sample (25 ml) in a Bugarov tray on a dissecting micro-

scope. This permitted determination of the appropriate

dilution for use in an experiment. The plankton concen-

tration in the flow and wave tanks was adjusted to ap-

proximately 0.75 particles/ml immediately prior to each

experiment.

The concentration of the same size range of plankton
in the hydroid's habitat (adjacent to the pier) typically

ranged from 0.05 to 0.9 (mean = 0.6, S.D. =
0.5, n

=
10) particles/ml over the duration of this study, al-

though there was a one-week period where the concen-

tration of megalops larvae alone reached 1.05/ml. Thus

the particle concentrations used in these experiments
were comparable to those in the field, being slightly

higher than mean field values. The experiments had to

be kept short to prevent particle digestion before count-

ing and thus it was necessary to use a slightly high particle
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concentration to assure a countable number of fed pol-

yps in the small colonies.

The same stock suspension of plankton was used for

each set of treatments on a given day. Thus, although the

plankton composition changed through the season, the

change was comparable across all treatments. The order

of treatments was randomized each day to eliminate pos-

sible biases due to diel cycles of feeding activity. The

treatment water was sampled immediately prior to and

subsequent to the running of a feeding experiment. The

particle concentrations in these samples were deter-

mined by counting as indicated above.

Measure of feeding effectiveness

To measure feeding effectiveness, every tentacle-bear-

ing polyp in a colony was counted. Those polyps that

took plankton were easily identified by the bright red

color of the stained plankton contained within the coel-

enteron (gut). It was not possible to count individual

plankton particles within a polyp, so it was assumed that

all fed polyps consumed equivalent volumes of food.

This was justified since, if the polyp fed at all, it was usu-

ally completely full (pers. obsv.). Typically, the fed polyp
was bloated, completely filling the theca (the cup-like

exoskeleton surrounding the polyp).

A feeding treatment lasted 15 min. Colonies fed for a

longer time (up to 1 h) contained more fed polyps, indi-

cating that the colonies were not satiated at the end of a

15-min feeding treatment.

Since larger colonies have more polyps, it was neces-

sary to normalize the counts of fed polyps to compensate
for simple size effects. Two normalizations were deter-

mined: (1) "polyp feeding effectiveness," a measure of

how many polyps fed successfully, was defined as the

fraction of polyps capable of feeding (gastrozooids fully

differentiated and possessing intact tentacles) that actu-

ally captured food. (2) "Colony feeding effectiveness," a

measure of feeding rate relative to the biomass supported

by that food, was defined as the number of polyps that

captured food divided by the mass of the colony.

Polyps were counted immediately after the experi-

ment, so there was not enough time for digestion to alter

the apparent number of fed polyps. As digestion pro-

ceeded (longer than 40 min), the stain moved down

through the polyp into the commoncoelenteron (gut) of

the colony. If the stain appeared below the level of the

theca. the colony was not used.

Polyp feeding effectiveness is a ratio bounded between

zero and one. All measures of polyp feeding effectiveness

were arcsin transformed prior to statistical analysis (So-

kal and Rohlf, 1969). Colony feeding effectiveness, how-

ever, may be greater than one. and was not transformed

prior to analysis.

Effect ofuni-directionalflow vein,

Differences observed in feeding performance between
uni-directional and oscillating flow might have been due
to the fact that oscillating flows had higher peak veloci-

ties than did the uni-directional flows. To ascertain if in-

creased flow velocity per se could produce higher feeding
rates, feeding was measured at three velocities in uni-di-

rectional flow: 0.025 m/s, 0.050 m/s, and 0.10 m/s. The
fast velocity (0.10 m/s) was greater than the peak flow

velocity in any of the oscillating flow treatments. At a

fixed particle concentration, however, faster flows pro-
vided a greater particle flux past the colony. To separate

the effects of differing flux from those due simply to fluid

velocity, two experiments were done. In the first experi-

ment, the particle concentration was equivalent at each

flow velocity. In the second experiment, particle concen-

tration was adjusted to provide an equivalent particle

flux at all three velocities.

Results

Oscillation frequency

Obelia colonies feeding in oscillating flow had a sig-

nificantly higher polyp feeding effectiveness (# fed pol-

yps/* polyps capable of feeding) than those colonies

feeding in unidirectional flow at the same average parti-

cle flux (2-way ANOVA, F
(2 ., 20)

= 22.7, P < 0.0001. for

flow effects) for both long and short colonies (Fig. 1).

There was no significant difference in particle capture be-

tween colonies in the low-frequency and colonies in the

high-frequency flow regimes (Student-Newman-Keuls

post-hoc test, Damon and Harvey, 1987). This was true

for both long and short colonies (2-way ANOVA,F
(2 ,| 2 0)

= 0.57, P = 0.57, for interaction).

Similarly, colony feeding effectiveness (# polyps fed/

colony dry weight) is greater in oscillating than in unidi-

rectional flow (2-way ANOVA,F
(2 ,, , 4)

= 5.58. P = 0.005

for flow effects). Colony feeding effectiveness appeared

directly proportional to oscillation frequency in long col-

onies. Short colonies had a higher colony feeding effec-

tiveness in low-frequency oscillating flow than in unidi-

rectional or high-frequency oscillating flow (Fig. 2). The

interaction between flow regime and colony length was

high, but not significant (2-way ANOVA, F, : J14)
= 2.62,

P = 0.08 for interaction), suggesting that the difference

in frequency dependence between long and short colo-

nies was not significant.

Panicle concentration

There were no significant differences in initial particle

concentration (2-way ANOVAFai20)
= 0.69, P = 0.56)

or particle depletion (2-way ANOVAF(3 , I20)
= 0.91, P

= 0.44) during the experiment between any of the treat-
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Figure 1. Polyp feeding effectiveness (number of fed polyps/num-
ber of polyps capable of feeding) muni-directional flow, low frequency

(0.33 Hz) oscillating flow, and high frequency ( 1 .04 Hz) oscillating flow

for long (0.083 m) and short (0.033 m) colonies. Error bars are 95%-

confidence intervals.

merits, indicating that the feeding effects were not due to

differences in particle concentration between the treat-

ments.

Colony length

Long colonies had significantly more fed polyps than

short colonies (2-way ANOVA, F, , . , :o)
= 34. 7, P < 0.00 1 .

for length). This simply reflects the fact that long colonies

have more feeding polyps than short colonies. However,

polyp feeding effectiveness (# fed polyps/* polyps capa-
ble of feeding) is actually less for long colonies than for

short colonies (2-way ANOVAF(U20)
= 7.8, P = 0.006

for length) (Fig. 1 ). In contrast, colony feeding effective-

ness (# fed polyps/colony weight) is not significantly

different for long and short colonies (2-way ANOVA,
F(1 ., ,4,

= 2.27, P = 0. 14 for length) (Fig. 2). This suggests
that the increase in polyp number in larger colonies off-

sets the lowered polyp feeding effectiveness.

Colony bushiness

Bushiness was defined as the weight per unit length of

colony. Polyp feeding effectiveness showed a slight de-

crease with increasing bushiness in unidirectional flow

(regression, F
(l , 8)

= 5.5, P = 0.02, R: = 0.13) and low

frequency oscillating flow (regression, F
(1 , 8)

= 6.3, P
= 0.02, R2 =

0.14), but not high-frequency oscillating
How (regression, F

(1 , X)
= 0.41, P = 0.52, R2 = 0.01)

(Fig. 3).

Colony feeding effectiveness (feeding/weight) showed
similar trends. There was a slight decrease in colony feed-

ing effectiveness with increasing bushiness in uni-direc-

tional flow (regression, F,,,, 5)
= 5.2, P = 0.028, R2 = 0. 13)

and low-frequency oscillating flow (regression, F(136)
= 5.9, P = 0.019, R2 = 0.14), but not in high frequency

oscillating flow (regression. Fn 34|
= 3.3, P = 0.08, R2

= 0.09) (Fig. 4). Thus, it can be seen that while bushiness

has a weak effect on feeding performance in uni-direc-

tional and low-frequency oscillating flow, high-fre-

quency flow seems to mitigate its effect.

Unidirectional flow velocity

There was a significant increase in polyp feeding effec-

tiveness as flow velocity (and consequently particle flux)

increased (Kruskal-Wallis 1-way ANOVA, x
2 =

1 1 .42, P
= 0.003) (Fig. 5). When the particle concentration was
altered to provide equivalent particle flux at all three ve-

locities, there was no difference between any of the flow

velocities (Kruskal-Wallis 1-Way ANOVA, x
2 = 1.74, P

=
0.42). This suggests that the increase in polyp feeding

effectiveness with increasing flow velocity was due to

differences in particle availability (flux), not to differ-

ences in flow velocity per se.

Colony feeding effectiveness (# polyps fed/colony

weight) showed a similar trend, with significant differ-

ences at equivalent particle concentration ( Kruskal-Wal-

lis 1-way ANOVA, x
2 = 8.16, P = 0.017) and no signifi-

cant differences at equivalent particle flux ( Kruskal-Wal-

lis 1-way ANOVA, x
2 = 1.67, P = 0.43) (Fig. 5). Thus

differences in colony feeding effectiveness are also due to

differences in particle availability, not to differences in

flow velocity.

Location within the colour

Polyp feeding effectiveness was not affected by the lo-

cation (height) of the polyp within the colony. There was
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Fluid resampling

In oscillating flow, the same "parcel" of water tends to

move back and forth repetitively over the colony. The

colony thus samples the same volume of water over and

over again. The size of this "parcel," and thus the volume

resampled, is determined by the amplitude of the oscilla-

tion. The amount of new water seen by the colony is a

function of the rate of mixing of this parcel with fluid

farther away from the colony and the rate of advection

(e.g.. flow due to the tidal current onto which the waves

are superimposed) of water past the colony. Dye blobs

injected around colonies in the field show rather long res-

idence times ( 1 -2 min). Similar effects have been seen in

the field around gorgonian sea fans in wave surge (Koehl,

pers. com.). This is in dramatic contrast to uni-direc-

tional flow where water often remains only briefly

around a colony before being swept downstream.

As the food particles within the resampled volume of

fluid are consumed feeding effectiveness may decrease.

Thus, by increasing local particle depletion, fluid resam-

pling in oscillating flow may tend to reduce feeding

effectiveness and thus acts to reduce the feeding "en-

hancement" effect of reorientation.

Local particle depletion

Local particle depletion may occur in oscillating flow

as a consequence of fluid resampling. However, local de-

pletion may occur in uni-directional flow even though
there is no fluid resampling. In uni-directional flow, pas-

sive reorientation (leaning over) of the colony, has the

effect of placing the low (basal) polyps in the colony up-

stream of the more distal polyps. Thus basal polyps may
reduce the particle concentration of the water by the time

it reaches the distal polyps. Similarly, increasing colony

bushiness (or the presence of colonies upstream) may re-

sult in local particle depletion, much as the presence of

colonies of the ectoproct Biigula stolonijem decreased

feeding by downstream colonies possibly through local

particle depletion (Okamura, 1984). Thus local deple-

tion due to colony reorientation or increasing colony

bushiness may reduce feeding effectiveness in uni-direc-

tional flow, while local depletion due to fluid resampling

may reduce feeding effectiveness in oscillating flow.

The effect of local particle depletion on feeding effec-

tiveness must depend on the rate of transport of particles

into the depleted volume of fluid. In oscillating flow, the

colony waves back and forth in an undulatory fashion.

This caused the branches to "flail like oars" and ap-

peared to increase mixing in the vicinity of the colony.

Patterson (1984) has shown that increasing turbulence

(in a uni-directional flume) results in more uniform dis-

tribution of particle capture throughout colonies ofAlcy-

oniuni sideriuiu. indicating that local mixing can be im-

portant to suspension feeders.

Dye blobs injected around the hydroids showed rapid

mixing in the wave tank, but were quickly swept down-
stream away from the colonies in the uni-directional

flume. Dye injected around hydroids in the field is rap-

idly mixed around the colonies, but Obelia in the field

forms rather dense canopies and the dye is retained

within the canopy. The data showing enhanced feeding
in oscillating flow relative to uni-directional flow are con-

sistent with the hypothesis that increased local mixing

mitigates the effects of local particle depletion.

Reduced relative flow velocity

A reduction in flow velocity relative to the organism is

a feature peculiar to flexible organisms in oscillating flow

regimes. When the direction of flow reverses, there is a

period of time during which the distal portion of the or-

ganism is moving with the flow as the colony reorients.

During this reorientation, the flow velocity (and conse-

quently, the particle flux) relative to the colony tip

should be reduced or zero. When the colony has fully

reoriented (e.g., when it is completely "strung out" in the

direction of flow) the distal region will again experience

flow. Longer colonies require a larger amplitude of oscil-

lation to be fully reoriented. For any given oscillation

frequency and amplitude, there is a colony length at

which a colony never achieves full reorientation before

the oscillation reverses.

In light of the "reduced relative flow velocity" (and

consequently reduced particle flux) at colony tips, polyp

feeding effectiveness near the tips should be lower than

polyp feeding effectiveness near colony bases. Further,

this difference should be more pronounced in long as op-

posed to short colonies because long colonies show a

greater reduction in relative velocity at the tip than do

short colonies (Hunter, 1988). The data do not support

this hypothesis. There is no significant difference in feed-

ing effectiveness between the top 25% and the bottom

25%of the colony (Fig. 6).

It is possible that local mixing due to the "flailing" of

the branches of long colonies maintains a high local par-

ticle concentration; so the reduced water velocities rela-

tive to the colony tips do not significantly reduce particle

flux. Alternatively, particle retention may be increased

at reduced relative velocity. At lower flow velocity parti-

cles are less likely to be swept out of the "polyp's grasp."

Many authors (e.g.. Wainwright et ai. 1976; Okamura,

1984; Harvell and LaBarbera, 1986) suggest that particle

capture and retention at "high" flow velocities might be

a problem for suspension-feeding organisms. It is sug-

gested that flexibility, by reducing "relative" flow veloci-

ties, also reduces variability in flow speed and thus facili-
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tales suspension feeding (Wainwright et ai. 1976;

Harvell and LaBarbera, 1986). Evaluation of these

hypotheses will require actual visualization of particle

capture.

Flow velocity and feeding

Feeding effectiveness is higher in oscillating than in

uni-directional flow at the same average velocity. Yet,

the peak velocity in oscillating How is higher than in uni-

directional flow (0.087 m/s'v.v. 0.025 m/s, respectively)

and the difference in feeding may simply be due to this

difference in peak velocities. Simply increasing flow ve-

locity (from 0.025 m/s to 0.050 m/s) in uni-directional

flow at constant particle concentration increases polyp

and colony feeding effectiveness (Fig. 6). This is due to

an increase in particle availability (flux past the colony).

If particle flux is held constant, this increase in feeding

with increasing flow velocity disappears (Fig. 6).

By measuring feeding both at constant flux and at con-

stant particle concentration, it is possible to separate

effects due to particle availability from effects due to flow

velocity per se. Most studies have analyzed the effect of

velocity on feeding without separating these two con-

founding effects (eg., Leversee, 1976; LaBarbera, 1981;

Okamura, 1984).

Colony morphology

Increases in colony bushiness (colony weight/colony

length) result in a small but significant decrease in both

polyp feeding effectiveness (Fig. 4) and colony feeding

effectiveness (Fig. 5). As colony bushiness increases,

more gastrozooids (mouths) occupy the same volume.

Thus, if the volume is well mixed, feeding effectiveness

should increase. However, if the volume is not well

mixed, and colony feeding results in a local particle de-

pletion, then feeding effectiveness should decrease be-

cause of the lack of particles available for consumption.

Increased local mixing, by stirring more particles into

this depleted volume of water, would tend to restore the

original particle concentration. If the effect of bushiness

on feeding effectiveness is mediated through particle de-

pletion, high frequency oscillating flow, by increasing

mixing, should eliminate the dependence of feeding

effectiveness on bushiness. (Dye blobs around the colony

dissipate more rapidly in high frequency flow than in low

frequency flow, suggesting that mixing is more rapid in

the high frequency flow regime.) The data are consistent

with this hypothesis (Figs. 3, 4). Clearly, as the depen-

dence of feeding effectiveness on bushiness shows, the

effect of changes in morphology on performance may de-

pend on the flow regime. Increasing colony length also

decreased feeding effectiveness (Fig. 2). This might be ex-

plained as a consequence of low relative flow velocities

(and particle flux) near the tips of long colonies. How-
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Figure 7. Colony bushiness (colony weight/colony length) as a

function of colony length. Bushiness shows a significant increase with

increasing colony length (regression. F,, j, 7 ,

= 143, P < 0.001. R:

= 0.45).

ever, there was no significant difference in polyp feeding

effectiveness between colony tops and bottoms (Fig. 6).

A strong correlation between length and colony bushi-

ness (Fig. 7) may account for the length effect. Since in-

creased bushiness decreased feeding effectiveness (Figs.

3, 4), and since increased length was associated with in-

creased bushiness, then increased length should be asso-

ciated with decreased feeding effectiveness. If this is so,

one would expect to see the effect of length on feeding

to be mitigated in high-frequency oscillating flow since

bushiness had no effect on feeding in high frequency

flow. This is not the case. Bushiness, however, increased

rapidly with increasing length (Fig. 7). Long colonies

may be so much more bushy than the short colonies that

a local particle depletion occurred even in high-fre-

quency oscillating flow.

Flow regime and performance

Clearly an examination of suspension feeding as a

function simply of flow velocity may prove misleading if

the organism normally lives in an unsteady flow habit.

Fluid resampling and reduced relative velocity do not oc-

cur in uni-directional flow. The effects of reorientation

and local particle depletion may vary greatly with flow

regime. In addition, variations in morphology may have

different effects on the rate of suspension feeding in

different flow regimes. Further, the behavior of the or-

ganism may change with changing flow regime. For ex-

ample, in oscillating flow, the encrusting bryozoan Mem-

branipora tends to achieve an attitude with polyps far

more distended than in uni-directional flow (pers. obs.).

Such changes in behavior or performance with changing

flow regime have been documented in many groups (e.g.,

spionid polychaetes, Taghon et a/.. 1980; bivalved mol-

luscs, Walne, 1 972; bryozoans, Okamura, 1987).
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In summary, the flow habitat occupied by flexible or-

ganisms is not simply equivalent to the ambient flow re-

gime. Rather, it is a complex interaction of colony mor-

phology and water movement. Factors such as colony

reorientation, fluid resampling, local particle depletion,

and reduced relative flow velocity may strongly effect the

performance of the organism. Further, reduced relative

flow velocity and fluid resampling are factors present for

flexible organisms in oscillating, but not in uni-direc-

tional flow regimes. This fundamental difference be-

tween oscillating and uni-directional flow regimes,

suggests that it is inappropriate to estimate feeding per-

formance of suspension-feeding organisms in uni-

directional flumes if their normal habitat is subject to os-

cillating flow.
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